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The basic progrmn for the invczk@tion of the operation of the 
Argonno Active Wasto InciMrator has baon corriplcltod, and tile two prln~uy 
obJoctivoe of this program have bon succosofully acccxnpU.shed. They are: 

First, to dosicn and construct an &ci.norr\tor which would ~afoly 
and oconcmically reduce the volu~m of cczbustib3.o radioactive uasto that 
is produced at Argazx~a Nation& tiboratory. Tho incinorator~s capacity 
of 100 cubic foot of nonal wsctos par 840~~ day ~II more th‘an rnplo to 
handlo the daily accumulation of wa~tos~ The radioactivity of tho exhaust 
gas frGx tha incinorntor has, undar normal co?abustion conditione, boon 
conaistonkly below the axhauot gas toloranco spectiiod by Health Phyoics 

and has 3.n most cases containad 1~35 imnodiatily momured activity thin 
that found in noqad. oluruunding ntmo3phsro- 

. 
Second, to dst-ermino cu~3 tie the nodjficatlons in the oqtipxoat 

and flowshcot that wore nocosxary Lo obtain rcaximum officioncy throughout 
tho sy&cme Theo modifications ~OIW the rosul.t of the data obtxinod in 
tho oxpx-;lmantal phase of this progr;un rued havo reaultod in a 50 per cant 
increzoo in cozabustion rab and in an iacroca3e of A.B.G filter life fkoa 
6 hours par fF1tir to mom than 60 hours per f’ilter. The rrw5m-w ovo1-3l3. 
docontamination factor fr.- 

)" 
feed to oxhau3t gas for the prosont operating 

conditioia is 2 to 3 x 10 o . 

Au ahox% by thu over-aU. docontamination fqctors and by the fact 
. that the offluont otilnu~t gas contains lo%~ than tho patural activity of the 

aurroundin~ at?nor;phor~, tho incinerator s~-~tom is nblo to hmd3.o higher 
10~01s of activity thnn used ~JI thozo x-u.r-13 to which aotivity wa added 
(mximua of &bout 1031 dioint./(l;lins)( cu.ftb) since tho offluont gas fra 
thmo high lovol rune XXI n factor of 20 loiror thnn toloranco. Howovor, 
on the bzsti of the hrLgh background activity readings oncountxwod during 
thcso X-U.I-I.IJ, it in nppzzant that ~xx~?oto chz@g, aoh rurmoval, and additiond. 
ahioldinz of t-ho furnace cone rued nub barrel would have to bo provided to 
onablo auc!~ luvolo of activity to b handled routtioly., 

1710 Sncinorator oquipr;k3nt con3i3t3 of a typo 339 otcinloo3 ~*Lool 
incinorz.tor b&y in KM.C?I tho notarial ti burned in the prrt~onco of oxcooo 
ah-; a Schraior-Ewtolucci vane p3.ab.1 tmshor, in which l<argo particloo of 
fly null cro m~avo2; ,x-d n cocondar~ ccrubbin g unit conaiot~ of a Psaso- 
Anthony VonturJ. and CI Ponbocly ocrubbur in which tk3 garr-borne mdionctiv1ty 
5.a normlly mducod to within tolwmco. Final clonn-up in rrcconpl13hod 
by un A.E.C. filtir whioh 1.7 cnp:~blo of ronovin~ rzldionctivo particlan to 
uoll within tho nininum teloranco lovolr, opocifiod by thio Laboratorytu 

. . 



fiadiologic:LI. lIurjic3 Div13j.w (2 x lo3 bota di3~~t./(r,11;1,)(c~l.m.) and 70 
alpha disirll;.,/(r.~in.)(cu.mo),). When roplaccn~o~~t 13 nocos~rny, tho lo<dod 
filtor is burned in tho furnncu. Fxm tho filter, tho Casts are drawn 
through a ponitivo displncomont bloxor which IIIOVOD tho CGw strc;un dn to 
the di:xharg:o stack cn t.ho roof. Tho a3h rcoult*g frotn'combustion fnllo 
through a gr‘nto system &and sottlcs through water located in the cone in . 
tho base of tho furnace into a canvas bag filter insido of a stainloss . 
stool drum0 Tho tig and its contonto are roI3ovod from the system, downtomd, *- 
and thon stored. 

SamplSnC of tho gas stream to detormino the officioncy of oath 
pioco of oquiprnont was carried out in two ways. Tho first mothod was 
based on the total amount of activity cntoring and lowing oath unit. 
The oocond n&hod was based on the totnl amount of particles (based on 
woi~~~t) ontoring and losvln~ a unit0 Exparimontal roaulti have shown 
that thoao txo mothodn produce nearly equal results, at least in the loso- 
than-2 p p*articla oizo ranCoo 

The gas otroam na s also monitored aftor it passed through the 
finril unit of tho claaning train (A.E.C. filter). This monitoring, bawd 
on radioactiva counting of particulate mattor, ho3ps to insure safe opora- 
tlon of tha incinerator with rqopoct to the totaJ. +nount of radionctivity 
discharged to tho atL?osphero. 

In cases uhoro the gas temporatuut w& &o high (above 20C°F') 
'.to allow uso of coUuloss fiLtcr pkpor (IJatman {'w,), a special fibor glass 
! ri.lt.Qr ua3 used. Tho only sample point uhorv this rnodia is necosoary io 

prior to tho Schroior-Bartolucci scrubbore Hero, in addition to high 
tempornturos~ a hoavy particl.~ loadink irr oncountorado In or&r to bo on 
a comparable basin, both influont and offkwnt gas oaxqkm around the 
Schroior-Bartolucci scrubber ~oro t&on with tho 8a.m media. ’ 

Isobunotic aamplos wore talson with a sample probe or hoad wNch 
ms inserted directly into the gas duct through a 2-inch oponingb StairnwncI 
discs uore ueod prior to sa‘ch swfla FOiLA-t. . 

. . 
Aftor tho uarylo has boon Mmn, the filter w&ia was removed 

md ths radionctiva cow& dotcr&nod by use of EWtldloy Proportional. Countorao 
The 1011 love1 s~plos (less I&a+ 1 x ldr beta ct./r&n. par papar) WC~ 
COLul"&d by \oa.m of I%-2 conntor~ 

c 
and the high letml oomplf.le (gmnhr 

than 1 x 1C bota ct./lnlnb par papor) were countid in PC-b oountora. The 
counting ttio varied fror;l 1 to 10 ntinutos d~oponding on octivity.levolo 
Both counters have 62 par cant yield. 

,For uoight dot.mminationo, tho omplo ngdiwo wa,u driGd mci mighcd 
prior to ar&folloting tho sapling. Both ,lol&llt 'officioncios and activity 
officioncios cnn bo dotornincd on onch nanplo. Efflcioncias RN bawd on 

'the influont and offluont pnrticuktt-o concentration io tho Gas at axh tit 
of 'the 3arubbs-Iq trxlno The oqmrlrmntd. program that vat0 carz4od aat 
invostigztod the maJor operating vax5ablos of the C&s clo,tig trti. Tko 
ociliant xuaulto obtninod fron this jrrvustiCation are as ftiowot 
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The dccont:u.til;ltior. fitctorS )?rcducud by thu furnnco it3ol.f. varied 
fram 19 to 90. It 3hould b0 noted that this docontnnin~tion factor is 
oign5ficanay diffolwnt from that proViou:lly Z-UlJOl’tOd by K/LPI, (about m). 
Private c01;uiunica.ti0:13 indlcato thrit tho origtilally roportod fig\uo of 
2000 WXI in on-or by a foctcw d 10, and tho trqo sitoti are in agruomont 
that 200 1s n rualIstic mluo for tho furnace dacol;tmnrainntiou factor. . 

Au it WUI not fouiblo to a~arnplo tho gas r;troam botucon tho Poaoo- *- 
- Anthony Venturi r;crubbar and tho Psobody sctibor, the radioactivity I-OQOV~~ 

off+ioncy K;L~ dotominod around the Pooso-llnthony Venturi-Poobody scrubbr 
coup10 at a cor-&nn-t wat-or tinporatm and flop rata to tho Nobody ocrubbar. 

The scrub solution to gao ratio in tho Vonturi WUI varied botwaon 
4.7 and 2~5.6 @L./mh. par 1003 cu.ft./nin. Tho most offoctivo flo\r ratio 
was about 20 gallons of scrub solution par 1000 cubic foot of gas. 

Tho efficiency of tho Venturi is indirectly roportioncil to 
tomporaturo of the ocrub oolution ovor tho rango of 64 FF . to 148o~. 

Tho use of steam injection to onlargo th3 particlo~ by monns of 
the condomotion nuclei principle ~33 aIlso invuoti&atod. Steam uao intro- 
ducod Vito tho duct loading to tie Poaso-Anthony scrubber about 12 inches 
upstream frum the Venturi throat. 

In gonorcil, it wno found that for a giv&i Venturi scrub oolution 
toqernturo, particlo lumoval officioncy WIG about 50 psr cant gmntor 
with stinm injection than without steam up to tomporatms at which offi- 
cioncy foil off rapidly with no st&m (about140 to IJO??., rospoctivoly, 
Hith and without ocrub solution In tho I'onbody scrubber)., Above th3so 
tmporatum3, removal officioncy with stoom injection docroasod only slowly 
as the scrub tomporoture vas furLher incroasod cbqarod to a rapid docroasa 
in efficjxtncy in tho absence of st.oarno 

As long 8~ the @to3 ix~ t&o Peabody scrubber nro kept covorod with 
'ocrub solution, noithor the scrub solution tonporcturo or rota affectu the 
officionw of tNa unit botwoon 100%' to Iwo13 and 2.5 to 7.0 gal./min,, 

Tho officicncy of th:, Mabody ecm~bar ia proportional to the IILILWIC 
of wot plates bctwoon zero and throo plates; the addition of a fourth uotted 
plti doao not nppoar to incro~~~o the efficiency af thio- unit opprociabl.yo 

It ng,po~-~7 that tho officionLz of tho &hreior-Eart-olucoL ocn~bba~ 
io do,%ndant upan tho natm or oizo of tho par-?c;icvlat=, being fed to it. 
Tho ,officioncios vatiod frc;n 25 yor cant to '75 par cant dopanding upa tho 
typo of ncttr,rin.l balq burnad, 

Vory’littlo oxparlir,wix-J work hsa bcon dono to dotrormlno tho ovoru 
a. officiollcJ~ 0 f tho A.E.C. filter air~o A. De Little Company, trho dosipml 
tho filter, hou dotirrntilod that it io 9Pe$" p3r.cont officiont on 0,3 to 1 
micrm sized pa.~ ~~culnto. 

3 
Thic corTo3pond3 to minimum docontamtilatiun _ 

fuctor ti b x 10 . 

/ 
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Tho officicncy of the filter wao chcckod durir~~ 0110 of tho hif;h 
activity lcvol rum, ‘and nn nvorn~o d0contnmin:\tion value of 2.6 x 103 
was obtaillod. 11113 value corraq>ondrJ to *an officioncy of 99.96 par ccnto 

The OVOI+~~ docontamination filctor for the ontiro &tam is pro-' 
portionnl to the lovol of activity in tho feed and roacho~ CI maximum vdluo ' 
of 2 to 3 x 107 whom3 it romnino constsar&. -* 

k-3; 
A summary of docont&tion achieved by tha Fncinorator ccxnpononts 

mcontslninotioA 
Coqonant Factor 

Furnace 2.2 x 102 

Schmior-Bartolucci Scmbbor 1.2 

- . 
Poaso-Anthony Vantur5 Scmbbor 

A.E.C. l?titor 

over-all 

50 

2.6 x 103 

3.4 x 107 

In ardor to test tho officioky of tho'gaa scrubbing train on 
atmosphario dust, two eqxxc%Gnts wore conduct;Od in which air from outside 
of the building ~8 dram through the gas train0 Tha conditions wore tho 
eamu as during a non4 conbuotion potiod except that no material was 
burmd, The ranat are a0 fouoMor 

Air Intako, 
disint./ 

Air Exhaust ti 
disint./ 

RuAl a z 73 Backgm.md af 
Countm 

p '= 219 ll0 

2.8 

It is .qxronC, oinco the oz!-mwt stat!: ~30 nomay contrA.nc 
1000 nctitity than U-IO. natural radioactivity prooont 3-n the ourrouts~i~l;r 
ntmoophoro, that cowidorably lowor offlcioncy could ho tiloratod through- 
cut tha oy~tcin~ Tim r&.n'valuo of incronr;ing the OOO,LWLU. officiancy io 
in docre.xinZ th3 ndu3t" land to tho A&.Co ffitar, thortiby S.ncraartiq 
it0 oposati.l~(= lifoe Ti"no oxporlxtontal work on thti Vant;urf.-Rxibc-Sy co*@& 
ptiucod dntn uN.ch onzblcd the filtm 1Ffo to bo oxtondod from ono 

* &how day 'to Cm &hou do;n. Thh ot-or-all 3.nsra!~~o hno mduccd the 
ccat of the KLtrJr from $*0.03/day to @i000/dloy0 

/ 



Vhe coot of incinorntlon of active waotoo baocd on O-hour opera- 
fion, and Z&hour opyoration nro WI followo: 

'Direct Opornting Coote 
! 

8-Hour 244xour 

$1.78/cu.ft. $1.3B!ou.ft. .) * 

Depreciation of Building and Equipment $0.90 cu.ft. $0.22/cu.ft. s 

TOTAL $2.68/cu.ft. $lAO/cu.ft. 

Thooo vnlueo are dlract out of pocket coets baood on actual 
operating figuroa. .. '. 

At tho time the incinerator program wao originally oot up there 
wore two priory motivations to the program. One wae to provide a meana of 
aefe3.y reducing the bulk of the dry active waste for tcxporary otorage at 
thio nito; eincc at that time no elte knd boon ontabliohed QO either an 
interim or long term Nation&. 33urial Ground. The other was to pilot plant 
the proco~s of inclnoration to obtain coot and operating data, since thero 
WCS at the time widosprend end goneralinteroat $n incineration ao a unit 
oporation. 

The pilot program hoe been ouccoo~fully completed and roported in 
dotnil in A.KI+5G67. Oak Ridge Xatlonal tiboratory hao recently boon will- 
ing to accept ahipaent of all tho oolid vaoto from thio hboratory and 
indicntiono are that the arrangement con bo continued for some tfno. 

A coot an.slyoio of tho firot shipment of uaate to OTUTL Indicated 
that tho oavings to be roulieed by incineration of tho conbuotible portion 
of tho wmto xoro only about ten conte/oubic foot ovcw ohippiag all of tho 
waste no collected. . I 

In tieu of the currant E?nn-powor ohortago a& in light of the above 
facta, the incinarator program ban been concluded and the oquipmont plecod 
'in stadby ;condition, * !.,, ,,., . *. - i 
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